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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of the ink jet type recording head which is 
made to breathe out an ink droplet from a nozzle orifice by telescopic motion of a piezoelectric 
transducer, and records an image and an alphabetic character on a record medium. 
[0002] 

[Description of the Prior Art] As generally shown in drawing 5 and drawing 6 , the ink jet type 
recording head (henceforth a "recording head") using the piezoelectric device of longitudinal oscillation 
fixes to the head case 302 the passage unit 317 which joined the passage substrate 307 with which two 
or more pressure generating rooms 3 1 0 were formed by both sides to sandwich structure with the nozzle 
plate 308 and diaphragm 306 with which two or more nozzles 309 were formed too, and was formed, 
and the vibrator unit 3 1 8, and is constituted. 

[0003] The vibrator unit 318 fixes the fixed end to an adapter plate 304, and two or more piezoelectric 
devices 305 are constituted. The flexible cable 303 for sending a driving signal is connected to a 
piezoelectric device 305, and IC314 for drive signal processing is mounted in this. And the adapter plate 
304 is joined to the head case 302 so that the free end of the piezoelectric device 305 of the vibrator unit 
318 may contact at right angles to the pressure generating room 310 of the above-mentioned passage 
unit 317. Moreover, the flexible cable 303 is joined to the circuit board 3 15 in the end. 
[0004] The above-mentioned head case 302 is a product made of synthetic resin, the passage 313 for 
leading ink is formed, the ink passing through passage 3 1 3 goes into the reservoir 3 1 1 currently formed 
in the passage unit 3 1 7, and then each pressure generating room 3 10 is filled up with it. In each pressure 
generating room 310, the nozzle 309 is open for free passage, respectively, and the meniscus of ink is 
formed in the nozzle 309. If a driving signal is impressed to a piezoelectric device 305 in this condition, 
a piezoelectric device 305 will expand and contract, the pressure in the pressure generating room 310 
will change according to it, and an ink droplet will carry out the regurgitation from a nozzle 309. 
[0005] In the above-mentioned recording head, in case a piezoelectric device 305 expands and contracts, 
the deformation force is transmitted to a diaphragm 306, and gets across also to the head case 302 or the' 
passage unit 317. and in order to form the head case 302 with synthetic resin, and to form the crevice 
3 12 for IC hold so that IC3 14 may not hit the head case 302, thickness becomes thin, a fall on the 
strength is caused, and as shown in drawing 7 and drawing 8 , deformation of the head case 302 and the 
passage unit 3 1 7 cuts with telescopic motion of a piezoelectric device 305. The back up plate 301 is 
being fixed to the head case 302 in order to compensate this fall on the strength. 
[0006] 

[Problem(s) to be Solved by the Invention] However, since the die length of a case head also increases 
by huge-ization of a nozzle train in recent years, the deformation of the center section will become 
larger. In order to improve this, thickness of the back up plate 301 was increased and the reinforcement 
of the head case 302 has been raised. And when the reinforcement of the head case 302 goes up, the 
resonance frequency of the head case 302 will also rise, the drive frequency of a piezoelectric device 
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305 will be approached, it will have a bad influence on the regurgitation property of ink, and the 
effectiveness by the back up plate will be offset. 

[0007] Furthermore, since the thickness of the resin with which only the part which increased the 
thickness of the back up plate touches the wall of the back up plate becomes thin, it does not turn around 
it completely [ resin / around the back up plate ] by this, or it has a possibility of floating, and in order to 
prevent this, when a resin part is made heavy-gage, it has the problem which a recording head enlarges. 
{0008] This invention was made in view of such a situation, and the purpose is offering the ink jet type 
recording head which can be printed by the high quality of printed character, without causing the rise of 
the resonance frequency of a head case, large increase of weight, and enlargement of a configuration. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the ink jet type 
recording head of this invention The nozzle plate in which two or more nozzles were formed, and the 
passage substrate with which the pressure generating room which is open for free passage for the above- 
mentioned nozzle was formed, The diaphragm which plugs up opening of the above-mentioned pressure 
room, and the piezoelectric device to which the pressure of the above-mentioned pressure room is 
changed by the free end's fixing to the above-mentioned diaphragm, and expanding and contracting in a 
longitudinal direction, The flexible cable for the fixed end of the above-mentioned piezoelectric device 
being joined to an adapter plate, and being fixed to a head case, and sending a driving signal to the 
above-mentioned piezoelectric device, The crevice for hold of IC attached in the flexible cable is formed 
in the above-mentioned head case. To the wall which furthermore counters the above-mentioned head 
case with the fixing wall of the above-mentioned piezoelectric device The back up plate fixed for rigid 
improvement is a heavy-gage ink jet type recording head at a passage unit side. The wall of deformation 
of the head case prolonged in the direction of a nozzle train is small to telescopic motion of a 
piezoelectric device, and makes it a summary to be the period from which the resonant period of a head 
case and the drive period which drives a piezoelectric device differ. 

[0010] For this reason, even if the above-mentioned wall vibrates with telescopic motion of a 
piezoelectric transducer, there is little that deformation, and since those periods of vibration differ, the 
pressure condition of a pressure generating room will be stabilized, it will be hard to produce unstable 
discharge conditions, such as a cross talk between nozzle trains, and a cross talk within a nozzle train, 
and a regurgitation property will stabilize it. 

[001 1] Since the rigidity of only the passage unit anchoring side of a head case goes up by the 
configuration of the back up plate fixed to the above-mentioned wall making heavy-gage the side face in 
which a piezoelectric device is moreover faced by the passage unit side partially , an ink jet type 
recording head according to claim 2 can be low stopped as compared with a part for the weight which 
increased the resonance frequency of the whole head case , and a regurgitation property stabilizes it by 
it. 

[0012] By using stainless steel for the quality of the material of the above-mentioned back up plate, an 
ink jet type recording head according to claim 5 can be made cheap while being hard coming to rust, 
even if there is an outcrop of the back up plate. 

[0013] An ink jet type recording head according to claim 6 is using an high-specific-gravity member for 
the quality of the material of the above-mentioned back up plate, rigidity goes up and a regurgitation 
property stabilizes it while the mass of the above-mentioned wall goes up and changing a resonant 
period with the drive period of a piezoelectric device. In addition, the above-mentioned high-specific- 
gravity member means the member which specific gravity becomes from a three or more 10 g/cm 
ingredient in general. 

[0014] When using a ceramic for the quality of the material of the above-mentioned back up plate, 
rigidity of the above-mentioned wall is made sharply highly and thinly compared with a metal, since 
thickness of the resin of a wall can be made into a value with shaping top allowances, the yield goes up, 
as a result the cost of an ink jet type recording head according to claim 7 can be cut down. 
[0015] An ink jet type recording head according to claim 8 can fix the back up plate firmly by carrying 
out insert molding at the time of shaping of a head case as an approach of fixing the above-mentioned 
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back up plate to a head case. 

[0016] An ink jet type recording head according to claim 9 is fixing the back up plate with adhesives 
after shaping of a head case as an approach of fixing the above-mentioned back up plate to a head case, 
and the distortion and stress by the difference between a head case and the quality of the material of the 
back up plate stop generating it after shaping. 

[0017] Since it is made as for an ink jet type recording head according to claim 10 to the back up plate 
by the amount of [ that were making it a heavy-gage configuration and were resin conventionally / all ] 
thickness from the field where the crevice for IC hold is established in the above-mentioned back up 
plate, and IC does not contact, it can do reinforcement strongly very much. 
[0018] 

[Embodiment of the Invention] Based on the detail drawing having shown the example of this invention, 
it explains below. 

[0019] Drawing 1 and drawing 2 are drawings showing the gestalt of 1 operation of the ink jet type 
recording head of this invention, and are equipped with the head case 2 where a piezoelectric device 5 is 
held, and the passage unit 17 joined to the head case 2. 

[0020] The above-mentioned passage unit 17 joins the passage substrate 7 with which two or more 
pressure generating rooms 10 were formed by sandwich structure from both sides with the nozzle plate 8 
and diaphragm 6 with which two or more nozzles 9 were formed too, and is formed, and the head case 2 
is joined the diaphragm 6 side of the passage unit 17. And the head case 2 is joined the diaphragm 6 side 
of the above-mentioned passage unit 17. 

[0021] On the other hand, the flexible cable 3 for joining the fixed end to an adapter plate 4, and sending 
a driving signal carries IC14 for drive signal processing, and is connected to a piezoelectric device 5, 
and the piezoelectric device 5 forms the vibrator unit 1 8 by these members. And the free end of a 
piezoelectric device 5 is joined at right angles to the pressure generating room 10 of the above- 
mentioned passage unit 17, and the adapter plate 4 is being further fixed to the head case 2. Moreover, 
the flexible cable 3 for sending a driving signal to a piezoelectric device 5 is joined to the circuit board 
15 in the end. 

[0022] The above-mentioned head case 2 is a product made of synthetic resin, the passage 1 3 for leading 
ink is formed, the ink passing through passage 13 goes into the reservoir 1 1 currently formed in the 
passage unit 17, and then each pressure generating room 10 is filled up with it. In each pressure 
generating room 10, the nozzle 9 is open for free passage, respectively, and the meniscus of ink is 
formed in the nozzle 9. When a driving signal is sent to a piezoelectric device 5 in this condition, a 
piezoelectric device 5 expands and contracts, the pressure in the pressure generating room 1 0 is changed 
according to it, and it is made to breathe out as an ink droplet from a nozzle 9. 
[0023] The tabular back up plate 1 is embedded at the wall in which the crevice 12 for IC hold of the 
above-mentioned head case 2 is formed. The back up plate 1 is a side (method of drawing Nakashita) 
with the passage unit 17, and heavy-gage part la is formed in the field which faces the vibrator unit 18 
in one [ at least ] field and this example rather than other fields in the both-sides side. That is, the 
thickness of the back up plate 1 is thick in the field currently formed in the side Rika thickness meat 
with which the crevice 1 2 for IC hold of the wall of the head case 2 broke off. 
[0024] In the above-mentioned recording head, since it is alternatively made heavy -gage only near the 
passage unit 17 which the head case 2 tends to deform for the thickness of the back up plate 1, weight 
increase can be stopped as much as possible, and deformation of the passage unit by telescopic motion 
of a piezoelectric transducer and a head case can be prevented. 

[0025] The rigidity of a head case can be raised by making the configuration of the back up plate such, 
without having a bad influence on the regurgitation property of a head. 

[0026] Moreover, the example shown in drawing 3 and drawing 4 below shows another example of this 
invention, and is the case where nozzle trains are a large number. 

[0027] In the above-mentioned head case 2, the relief groove of IC14 carried in a piezoelectric device 
like the example shown previously at the flexible cable 3 which sends a driving signal is formed in the 
wall which counters as a crevice 12 for IC hold. And the back up plate 1 and 1" are being fixed to the 
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wall. 

[0028] The cross-section configuration of the above-mentioned back up plate 1 makes heavy-gage the 
side face in which the vibrator unit 18 is faced, by the side with the passage unit 17. the back up plate 1 
which is in the location inserted into the symmetry at the vibrator unit 1 8 of two trains in this example — 
a both-sides side — moreover, heavy-gage part la' is formed only in the side face in which, as for back- 
up-plate 1 ' of only one side, the vibrator unit 1 8 has the vibrator unit 1 8 which faces. That is, the 
thickness of the back up plate 1 is thick in the field currently formed in the side Rika thickness meat 
with which the crevice 12 for IC hold of the wall of the head case 2 broke off. 
[0029] Moreover, although the field in which heavy-gage part la of the back up plate 1 is formed 
became thickness deviation, and it caused [ when heavy-gage part 1 a was not formed in the back up 
plate 1 like before ] HIKE if it was in the injection-molding method since the thickness of the head case 
2 was large as mentioned above By preparing heavy-gage part la like this invention, the above- 
mentioned problem is solved, it is highly precise and a rigid high head case can be manufactured. 
[0030] if the quality of the material of the back up plate 1 is made into stainless steel, even if it will use 
water-soluble ink etc. in the example given above — rust — hard — while the engine performance is 
maintainable over a long period of time, the cost to effectiveness can be held down low. 
[003 1] In the example given above, if the quality of the material of the back up plate 1 is used as high- 
specific-gravity members, such as for example, a tungsten alloy, while the mass of the above-mentioned 
wall can go up and being able to change more resonant periods from the drive period of a piezoelectric 
device, rigidity goes up and a regurgitation property is stable. In addition, the above-mentioned high- 
specific-gravity member means the member which specific gravity becomes from a three or more 10 
g/cm ingredient in general. 

[0032] In the example given above, if the quality of the material of the back up plate 1 is made into a 
ceramic, the rigidity of the above-mentioned wall of the above-mentioned wall will become higher than 
a metal object, the deformation to telescopic motion of a piezoelectric device 5 can be stopped more, 
and a regurgitation property will be stable. 

[0033] In addition, although he is trying to embed the whole back up plate in the head case 2 in an 
above-mentioned example, even if it exposes a part in the range from which a reinforcement-fall is not 
caused, it is clear to have the same operation. 

[0034] Moreover, although the cross-section configuration of the heavy-gage part of the back up plate 1 
is made into the rectangle, even if it is cross-section circular, a triangle, etc. as shown in drawing 9 and 
drawing 10 for example, it is clear to have the same operation. 

[0035] In the example given above, if insert molding of the back up plate 1 is carried out to the head 
case 2 made of resin, since it becomes the form laid under the head case 2 and is firmly fixable as the 
fixed approach of the back up plate 1 and the head case 2, the effectiveness as the back up plate can 
employ in max efficiently. 

[0036] In the example given above, since the heat distortion and stress by the difference between the 
head case 2 and the quality of the material of the back up plate 1 stop generating the back up plate 1 
after shaping by fixing with adhesives as the fixed approach of the back up plate 1 and the head case 2 
after fabricating the head case 2 made of resin, a more accurate head case can be acquired. 
[0037] In that case, as shown in drawing 1 1 , the crevice for IC hold is established in back-up-plate 1 the 
very thing, and it can fix firmly by pasting up the field by the side of a passage unit, and the both sides 
of a longitudinal direction. 
[0038] 

[Effect of the Invention] Improvement in a quality of printed character can be aimed at without 
suppressing deformation of the passage unit at the time of the ink regurgitation, and approach to the 
drive frequency of resonance frequency, and causing enlargement of a head case, when only the part 
which is easy to deform at the time of the regurgitation raised rigidity suppressing the increment in 
weight of the whole head case by thickening the cross-section configuration of the back up plate fixed to 
a head case by the passage unit side according to this invention, as explained above. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing one example of the ink jet type recording head of this 
invention. 

[Drawing 2] It is the detail sectional view which cut the head same as the above at XZ flat surface. 

[Drawing 3] It is the perspective view showing other examples of this invention. 

[Drawing 4] It is the detail sectional view which cut the head same as the above at XZ flat surface. 

[Drawing 5] It is the perspective view showing an example of the conventional ink jet type recording 

device. 

[Drawing 6] It is the detail sectional view which cut the head same as the above at XZ flat surface. 
[Drawing 7] It is the detail sectional view which cut the head same as the above at XZ flat surface, and 
the operation is shown. 

[Drawing 8] It is the detail sectional view cut at YZ flat surface of a head same as the above, and the 
operation is shown. 

[Drawing 9] The configuration of the back up plate embedded on the head of this invention shows other 
examples. 

[Drawing 10] The configuration of the back up plate embedded on the head of this invention shows 
other examples. 

[Drawing 11] The example of immobilization by adhesion of the back up plate of the head of this 
invention is shown. 
[Description of Notations] 

1 Back Up Plate 

la The heavy-gage part of the back up plate 
lb The plate-like part of the back up plate 

2 Head Case 

3 Flexible Cable 

4 Adapter Plate 

5 Piezoelectric Device 

6 Diaphragm 

7 Passage Substrate 

8 Nozzle Plate 

9 Nozzle 

1 0 Pressure Generating Room 

1 1 Reservoir 

12 Crevice for IC Hold 

13 Passage 

14 IC 

1 5 Circuit Board 

1 6 Adapter Plate Insertion Slot 
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1 7 Passage Unit 

18 Vibrator Unit 

301 Back Up Plate 

302 Head Case 

303 Flexible Cable 

304 Adapter Plate 

305 Piezoelectric Device 

306 Diaphragm 

307 Passage Substrate 

308 Nozzle Plate 

309 Nozzle 

3 1 0 Pressure Generating Room 

311 Reservoir 

312 Crevice for IC Hold 

313 Passage 

314 IC 

3 1 5 Circuit Board 

316 Adapter Plate Insertion Slot 

317 Passage Unit 

318 Vibrator Unit 
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[Drawing 1] 
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[Drawing 9] 
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[Drawing 6] 
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